A new method was developed for the isolation and enumeration of Bifidobacterium spp. from natural aquatic environments. The method was based on the utilization of a new medium, Bifidobacterium iodoacetate medium 25, and resuscitation techniques were used to isolate injured bifidobacteria. The new medium was tested with a nonselective reference medium on sewage and sewage-polluted surface waters. Relatively little colonial growth of any other bacterial genera occurred; when such colonies did grow, Bifidobacterium could be easily differentiated by its colonial morphology or, after Gram staining, by its typical bifidobacterial morphology.
For nearly 100 years, indicator bacteria have been used successfully to monitor the bacteriological quality of water. Escherichia coli is the most extensively used bacterium because it has proved to be an acceptable indicator under most environmental conditions. Nevertheless, the ability of E. coli to regrow in water is now well established and has caused investigators to look for new indicators (4, 8 All species of Bifidobacterium are exclusively of fecal origin, and some of them occur in human feces in proportions exceeding those of E. coli (6, 7, 12, 13) . Moreover, as Bifidobacterium spp. are obligate anaerobes with complex growth requirements, it is unlikely that this genus of organisms could find suitable conditions to grow in water.
Despite these advantages of Bifidobacterium spp. to act as potential indicators of fecal pollution in water, there is a lack of available information concerning the extraenteric behavior of Bifidobacterium spp. This is mainly due to the absence of a selective medium for the isolation of Bifidobacterium spp.
Recently, two selective and differential media have been described for the isolation of Bifidobacterium spp.: (11) and (9) . However, as has been reported previously (9), YN-6 medium is inhibitory to some species of Bifidobacterium and lacks the desired selectivity to assess a real estimation of the number of viable cells of Bifidobacterium spp. (5) . On the other hand, YN-17 medium, which is more selective than YN-6, is inhibitory to a part of the viable bifidobacterial population (10) . Furthermore, neither medium allows for the ready identification of Bifidobacterium colonies. All of the isolated colonies must be studied further in order to differentiate Bifidobacterium spp. from other microorganisms (5, 9, 10 (11) .
Other selective media used in this study were YN-6 (11) and YN-17 (9) . The plates containing these media were incubated for only 2 days, as indicated previously (9, 11) . Samples were inoculated in triplicate on all media used in this study.
Bifidobacterium identification. From each sample, plates containing 20 to 100 colonies were studied. The colonies were identified as members of the genus Bifidobacterium by the following criteria: (i) they were gram positive (or variable) pleomorphic rods; (ii) they were unable to grow under aerobicconditions;and(iii)theyshowedfructose-6-phosphatephosphoketolase (F6PPK) activity, as determined by the method described by Scardovi (13) .
Preparation of injured cultures of Bifidobacterium spp. Experiments with 10 Bifidobacterium strains were done in order to determine the effectiveness of the resuscitative techniques described above. Injured cultures were obtained as follows. Stationary-phase bifidobacterial cultures grown in TPY broth (13) for 20 h were harvested by centrifugation at 3,000 x g, washed twice in sterile one-quarter-strength Ringer solution (Difco Laboratories, Detroit, Mich.), and suspended at concentrations of approximately 106 cells per ml in 500-ml-capacity flasks containing 250 ml of filtersterilized (pore size, 0.22 p.m) Bes6s River water or seawater. The flasks were kept at 14°C in the dark for 3 days. Injured cells were those that did not grow on BIM-25 but that did grow on RCA.
Bifidobacterium strains. The Bifidobacterium strains used in these experiments were mainly river and sewage isolates (10) . We classified them as Bifidobacterium breve C2 and ALLA21; Bifidobacterium adolescentis 40; and Bifidobacterium longum 1, 3BS, and 4BS by the carbohydrate fermentation test described by Mara and Oragui (9). We were not able to distinguish between some strains of Bifidobacterium infantis and Bifidobacterium longum by this method, and we denoted these strains as the Bifidobacterium "infantis-longum" group described by Scardovi (13 DISCUSSION We reported here the development of a new medium for the isolation of Bifidobacterium spp. from natural waters. This medium, BIM-25, had two important advantages over the previously described YN-17 and YN-6 media (9, 11): (i) its considerable superiority in the selective isolation of Bifidobacterium spp. and (ii) its minimal degree of toxicity, which allowed the recovery of Bifidobacterium spp. similar to that found in nonselective medium such as RCA. From the experiments carried out with several Bifidobacterium spp., we conclude that, when stressed by adverse environmental conditions, the organisms may become unable to grow on J3IM-25 medium. This problem was overcome by incorporating resuscitative incubation on RCA into the enumeration procedure.
We also showed that iodoacetate and TTC decisively helped to select and differentiate, respectively, Bifidobacterium colonies on BIM-25 medium. lodoacetate, which inhibits glyceraldehyde-3-phosphate dehydrogenase, drastically reduced the growth of nonbifidobacterial contaminant colonies. At experimental concentrations, all Bifidobacterium spp. tested except B. adolescentis grew well on BIM-25 plates. The two B. adolescentis strains tested grew only if the quantity of iodoacetate was reduced by half. On the other hand, TTC differentiated significantly between Bifidobacterium spp. and other bacterial colonies on BIM-25. When Gram morphology and F6PPK activity were analyzed, a high correlation was established between large white colonies and the genus Bifidobacterium.
BIM-25 medium can be used successfully as a selective medium for the isolation of Bifidobacterium spp. from natural waters. Therefore, this medium could contribute to the future investigation of the extraenteric behavior of this genus, which has long been proposed as an indicator of fecal contamination of water.
